1-octadecene
( 95%) were purchased from Sigma-Aldrich.
1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-[methoxy(polyethylene glycol)-2000]
(ammonium salt) (DSPE-PEG) was purchased from Avanti Polar Lipids. Tris (2-carboxyethyl) phosphine hydrochloride (TCEP) were from Thermo Scientific. AuNPs with different sizes 
G20: HS-GGG GGG GGG GGG GGG GGG GG
Aptamer AS1411: HS-TTT TTT TTT GGT GGT GGT GGT TGT GGT GGT GGT GGT.
Synthesis of UCNPs: -NaYF4:Yb,Er nanoparticles were synthesized according to the literature methods.
[1] Typically, 0.80 mmol of YCl3•6H2O, 0.18 mmol of YbCl3•6H2O and 0.02 mmol of ErCl3•6H2O dissolved in an aqueous solution (2 mL) was added to a 50-mL three-neck flask charged with oleic acid (5 mL) and 1-octadecene (15 mL). The resulting mixture solution was heated to 160 °C for 45 min and then cooled down to room temperature.
A methanol solution (10 mL) of NH4F (4 mmol) and NaOH (2.5 mmol) was added and stirred at 50 o C for 30 min, followed by heating to 100 o C for 45 min to remove the methanol. Then the solution was heated to 315 °C under an argon atmosphere for 1.5 h and then cooled down to room temperature. The UCNPs were purified by centrifugation after the addition of ethanol S2 as the flocculent, washed extensively with ethanol/water (1:1), and re-dispersed in 10 mL of cyclohexane for further experiments.
Synthesis of Phospholipids coated UCNPs (Lipo-UCNPs): Phospholipids coated UCNPs
were prepared according to our previously reported method. [2] The oleic acid capped UCNPs in 1 mL of chloroform (100 nM Synthesis of DNA functionalized AuNPs (DNA-AuNPs): Polyvalent DNA-AuNP conjugates, regardless of DNA sequence, were prepared according to our previously reported method. [3] Thiol-modified DNA molecules were first activated by 1.5 equiv of TCEP under pH 5.2 for 1 h at room temperature before usage. A small volume (11 L) of activated DNA (9 nmol) was added into 3 mL of AuNPs (10 nM, molar concentration) in a glass vials. Then, the vials were capped and kept at room temperature for about 16 h. Tris acetate buffer (500 mM, pH 8. 2) was then added to the DNA/AuNPs solution to a final concentration of 5 mM, and NaCl (1M) was added to a final concentration of 100 mM. The DNA-functionalized AuNPs solution were incubated for another day before usage. To purify the product, a microcon (Ultracel YM-100, MWCO = 100K; Microcon) was used by following the instructions from the manufacturer. To study the effect of salt concentration and pH on the assembly, the NPs assembly was conducted in Tris-HCl buffer (pH 7.4, 20 mM) containing varying concentrations of NaCl or designed buffer solutions of different pH value (acetate 5 and Tris for pH 7.4 and 8.6, 20 mM each). To investigate whether this method can be generally applied to DNA strands with different sequences, thiolated T27, C27, and G20 were used to modify the AuNPs and repeat the above assembly procedures with a DNA-AuNPs to Lipo-UCNPs ratio of 26:1. Oleic acid free UCNPs were prepared according to the literature methods, [5] and used for the NPs assembly with a DNA-AuNPs to UCNPs ratio of 26:1. The distance between AuNP to UCNP was estimated as about 10 nm based on the length of DNA molecules (A27) used for the assembly. In these systems, minimal AuNPs-induced change of upconversion luminescence was observed with increasing loading of DNA-AuNPs on UCNP. However, with increasing the size of the assembled AuNPs, the luminescence quenching effect was observed probably due to the much higher extinction coefficients of larger AuNPs. 
Calculation of molar ratio of

Analysis of cellular uptake:
